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(57) Un appareil permet de former une feuille d'une 
substance, par exemple de la pate ou de la pate a base de 
mais, a partir de cette substance. II comporte une paire de 
rouleaux rotatifs qui defmissent entre eux un espace dans 
lequel on fait penetrer la masse pateuse et a la sortie 
duquel on obtient une feuille de pate. Des fluctuations de 
largeur de cet espace sont detectees par la modification 
de la position de Fun des rouleaux, modifications 
mtroduites dans un systeme d'asservissement qui corrige 
automatiquement la position de ce rouleau pour retablir 
la largeur d'espace appropiee. Ce rouleau est mont6 a la 
fapon, mobile, d'une lame de paire de ciseaux, et entraine 



(57) An apparatus for forming a sheet of material, e.g. 
dough or masa, from a supply of the material includes a 
pair of rotatable rollers that define therebetween a gap 
into which is input a dough mass and out of which is 
produced a dough sheet. Fluctuations in the size of the 
roller gap are sensed by detecting changes in the position 
of one of the rollers, which changes are mput to a servo 
system that automatically comects the position of the one 
roller so as to maintain the proper gap size. The one roller 
IS movably mounted in scissor-like fashion and is easily 
dnven by a servo motor. A cutter is provided which 
presses against one of the rollers to cut individual dough 
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sans difficulte par un moteur asservi. Un couteau presse 
contre I'un des rouleaux pour couper dans la feuille des 
parts de pate individuelles. Les extremites de ce couteau 
sont soumises a un moment de courbure qui induit une 
incurvation du couteau evitant que sa partie centrale ne 
s ecarte du rouleau et assurant une pression unifonne 
entre couteau et rouleau, meme dans les cas ou ces 
demiers presentent une grande longueur. 



portions from the sheet. The ends of the cutter are 
subjected to a bending moment which induces a camber 
in the cutter^ This prevents the central portion of the 
cutter from bowmg away from the roller and ensures 
unifonn pressure between the cutter and roller even for 
applications with an extremely long cutter and rollers 
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1. A prccss tor forming . sheet of dough materiel 
having a substantiallv unif„™ . ^ ««terial 
passing the dough materia th k " '"^""^"^ 

two rollers US J h ' ' '''' 

oners (16, 26), characters led by; 

5 feeding a dough mass into the aac (2«l 1„ . . 

the pair of rotating rollers ,16 \s7 th 

including a front roller ,16, 1 ^""^ °' "^""^^ 

,161 and a rear roller (26) ■ 
forming a dough sheet between the rollers ,16 
the dough mass passes ther.h»f ' °^ 

^0 Sheet from the gap a It ""'""""^ 
having been set to a . " 

-^ed thic::,:;: - - 

3ehser::,:s^n:: - - ^o as to 

IS in the rheolog^ of the do H " 

between the frl r L t r^I ^ "^^^ 

roller (16) and the rear roller (26) ■ 

transmitting the detected position of the one roUer to 
n:r~ar"V°""" -tionrt: 

^0 servo s; te to or"; tT """"" ' 

o correct the position of the one roller h^, 
moving the one roller back ^o o ^ 
who K ^^'^ predetermined position- 

Whereby a dough sheet having a substantially unifol' 
and consistent thickness is output by the rollers 



25 2. 



A process according to claim 1, wherein th. 
roller is mounted in at 1^... . wherein the one 

no,,,. . . ^^^"^ bearing (27) and a 

position indicator (60) capable of detectina the • ■ 
the one ronov • aececting the position of 

roller is provided adjacent to the bearing (27) . 



30 3 



In an apparatus for forming a sheet of material 
from a supply of the material and f ""aterial 

the material from ^h T """"'"^ °f 

"flteriai from the sheet of mat*.ri=.i 
including material, the apparatus 
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a support (12), Urst and second rotatable rollers as 2.) 
positioned adjacent each other to f ^ 
^, ^ " to form a gap (28) 

therebetween for receivinr, fi, 

S rotating the .ol .3 h! ^ '"'^ 

rollers, the inprovement characterized by 

tne second roller k« • 

^rc. the nr.t roller ( to al' "^^^"^ """" 
<-) .or„ea between the ll " 

the second roller k^.- 

10 (18, having nrst ,.„T T ' '° ' ^^"^ 

g tirst (20) and second (22) ends, the frame 

-ember ,ia, being pi.otall, mounted to the suppor T , 

a pivot point (24) of t-hc ^ ' 
^^ti or the frame member i 

between the first anH . ^ located 

i-ne rirst and second ends (20 yo\ t-u 

second roller (26) h.' thereof, and the 

"■tier (26) being secured to the fr-am^ 

15 between the pivot point ,24) and tl f 

frame member; " '^<" the 

<.a. oVtt'f'''^^ 

ot the frame member (le) fr,r- r^■,• 

about said Pivot point (24 o !d ^ '^^^^ 

20 second roller (26) with °' 

-ler (26) with respect to the first roller (16) 
as to control the size of »-v,^ , ° 

size of the gap (28) ; and 

a cutter (loO) secured to the support (12) and 
against one of the rollers (is / ""^"'^^ 

™ ...... » r: 

4. An apparatus accordina • . 

«^i-ujraang to claim 3, where-in i->.^ 

second roller (26, and the drive device ,36 are I 
respectively, at the fi^st ,20, and . 
frame member ,12, „ith th! °' 
30 therebetween 



=. An apparatus according to claim 3, wherein the 

drive device C^f^) « wherein the 

(36) is a servo motor which moves the second 
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,2., Of the f.a.e .e^er U2, in response to 

fluctuations in the s-i^^ r.^ i-u 

rollers (u 26, H . '""^'^ 'l^^ 

lers (U, 25), „h,,^ fluctuetions are detected by a 



5 motor 



6. An apparatus according to claim 5, wherein th. 
drive device (3G) ir,oi ^ wnerean the 

(36) includes a gear arrangement (38) for 
transmxtting the driving force to th. ^ 
20 J-orce to the frame member. 

7. An apparatus according to claim 3, wherein th. 
position Of the second roller is adjustable and th 

Of the first roller is fixed. 

, "''^""^'"^ a sheet Of material 

from a supply of the material anH ^ '"aterial 
the material f . ^^^^^^1, and for cutting portions of 

cne material from the sheet of material ^ho 
including ""aterial, the apparatus 

a support first and second rotatable rollers as 

20 secured to the support (12) .r.A ■ ■ ' ^ 

o-er to for. a .a^ t e e rr^--' 

-eru. fro™ the supply and ontputXr sT eTrtl" 

: e? io:""^ --rs a d a 

^uccer UOO) secured 

oc ° '^^^ support and including an 

25 elongated member (102) havinrx 

^ ^. ^""^ exterior surface (108) 

configured to cut individual portions of the . 
the Sheet of material th. 1 

en.s and a central o. Zrir^'' ^^^^ ^^^^^^ 

*^ iiU4), the improvement 

characterized by.- 



30 



the cutter (loo) being secured tn hh. 

-ith the central portion (104) It the ^ ^''^ 

U04) of the elongated member (102) 
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pressed against a front roller- ^ 

. , . ^^^^ cutting the sheet of 

^ e..al .He i„.,vi.ual portions, the opposite end, of 

he iongated ^.*er each being Joumalied in a bearing 
no, and having a lift force applied thereagainst to press 
the central portion ,104, of the elongated „e*er (102, 
.gainst the front roller ,1.., and „berein a bending «t 
- appued to each of the op^site ends of the elongated 
.e*er ac, to induce a ca^er in the elongated .e™ber and 
prov.de a un.£or» pressure across the interface of the 
central portion thereof and the front roller- 

-hereby bowing of the cutter and resultant reduction in 
pressure between the elongated ^^r and front roller L 
prevented. v^-^J-er is 



^. *n apparatus as claimed in clai. 8. wherein the 
^nd.„g « ^^^^ ^^^^^^^ ^^^^ 

the elongated ™e*er b. a tri™ cylinder <U0, which applies 
a force thereto in an opposite direction to the lift We 
>PPl-<i " the ends Of the elongated .e^ber. 

10. An apparatus as claimed in claim wherein the 

e Lit r' -^^-^ - 

are located nearer the center of t-u^ •, 

. . ^ . ^ . ^ ''^"'^^^ °f the elongated member than 

the trim cylinders (120 ) w-ihv, ^v. 
25 free of elongated member being 

free of supports between the bearings. 

11- An apparatus as claimed in claim ^, wherein the 
ixft force IS applied against each bearing by an air 
cylinder (112) . 
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(tU that IS pivotally eecured to the support (12. 
ana th. Uft force ie applied to the braok^f, , ' , 
tranamithed to the Pr,^= * ... -t-cjce^a dig) and 

° ^'^^ °f the elor.gated member. 

13. An apparatus as claimed in claim u wh.. • 
■ter (100) for contacting and cleaning the cutter. 



10 1, 



apparatus as claimed in claim 9 „h.™- 
stripper wire as.e^ly i, provided adja^ntt:," ° 
front roller ,1., for aeparatlng the indivLll cnT 
portions fro. the refining sheet o£ ,«cerlal 
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APPARATUS FOR FORMING SHEETS OF MATERIAI 
HAVING A UNIFORM THICKlffiSS 
CUTTING INDIVIDUAL pSKJS ^I^p^om 

BACKGROUND OF THE INVENTION 
Field of hho T^---^^.,^^ 

formxng a sheet of material and cutting individual 
portions of the material from the sheet. More 
particularly, the invention relates to an apparatus 
tor forming a sheet of dough material, e.g., .asa 

ZTr' T""'' ^"'''"^ ^n^^^i^u^l portions or 
chips from the sheeted dough. 

De8criptir>p nf R^i^,„^^ 
Apparatus for forming sheets of various 
materials, including dough or the like food products 
Which force the material through a gap or nip loca 
between a pair of rotating rollers are well known in . 
the art. m such apparatus, the supply of dough is 
positioned above the gap formed between the 
confronting rollers, a dough mass is forced into the 
gap, and the rollers form the dough into a sheet. The 
sheet then is cut or suitably portioned, and the 
portions are then processed according to the desired 
product. For example, in the case of snack foods, the 
cut portions are baked or fried, seasoned, etc 

various problems exist in the production of - 
Sheeted materials using the aforementioned apparatus. 
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.or example, the thickness of the final product (which 
may be, e.g., tortilla chips), strongly influences the 
product attributes that are important to consumers 
in other words, a product that is too thick typically 
IS unacceptable or unsatisfactory to consumers". 

In the. prior art dough -sheeting machines 
mentioned above, variations often are present in the 
rneology of the dough or inasa mass that is fed ^nto 
the gap between the rollers. Such variations may 
exert substantial pressure on the rollers and cause 
the framework which supports the rollers to deflect 
resulting in changes in roller gap size, which in turn 
result in variations in the thickness of the sheet and 
cnus the final product. At present it is not 
practical to directly measure the thickness of the 
s.'ieet output by the rollers. This problem currently 
IS handled by a sheeter apparatus operator who 
monitors such deflections and manually adjusts the 
position of. one of the rollers. These manual " 
adjustments typically are required about 20-30 times 
during a seven hour period. m addition, nianual 
adjustment of the roller gap size is unsatisfaccory in 
that thxs method yields products about 30% of which 
are down-graded by consumers as being too thick 

Accordingly, there is a need in the art for an " 
apparatus and method for producing sheeted materials 
having a uniform thickness. 

The dough sheet formed by the rotating rollers as 
described above is subjected to a cutting procedure in 
wnich individual portions of dough are cut from the 
sheet. Specifically, a rotating cutter typically is 
positioned so as to press _against the surface of one 
of the rollers. As the dough sheet adheres to the 
roller, the exterior surface of the cutter, which is 
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configured to cut-out the portions in , ^ • 
engages the dough sheet and cuts"' 
the remainder thereof a .tl 
separates the =ut-out po:t 

convenor or run-out tah.e to .J^Z^:^ ^ 

- - :f:~ ^^^^^^ - dough 

e.g., 3S inches, Tt^ p^Lu^VlTh: T 
"ide dough sheet. However = 

longer rollers, e.g Tl:,:: "tin.e 
sHeecs of dough. I.' IT^'^T' 
="ch apparatus has a leLri 

tl.= rollers (as the "'^^^^'^^ 'hat of 

»as tAe exterior surface of 

presses against the dough sheet '^"^^ 
roller) th^ adhering to the 

°^-^er; . The considerable length of ^ho . 
several problems. causes 

In order to adequately cut th^ h • 

carried by the one roller the " 

against the roller over ^^-^--<^ 

^hermore the L! '^^'"^ ^^^^^^f- 

Tnore, the pressure exerted by the r-n^^ 

against the roller must be unifom, ^^^'"''^^^^ 
produce even and uniform IT '^^^^ 
has opposite ends^McTare 

disposed outside ^ ll ^--^ings 
roller. Porce L °' ^^^^^ 

air cyUnders^:^: ---- 
cutter against the roller Ho^:'^ ^'^^^^ 
considerable length of the cu^tT ;he , 
to or adjacent the ends ther^^ "^^^ ^^^^^^^ 

central portion the'of ZZ '^^'^ 
bowing reduces pressure J ^^-^---^-rly , the 
the center of the c^"' effectiveness at 
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in prior art apparatus, some cutters are crowned 
(formed with a special profile at the center) to 
compensate for the aforementioned bowing. However, 
the amount of crowning is determined by a trial and 
5 error process and does not always yield successful 

results. In addition, the cutter must be re-machined 
periodically to account for wear of the special 
profile or to permit its use for new applications. 
Further, the cost of the cutter is increased due to 
10 the special machining necessary to form the profile. 

Another prior art solution to the problem of 
cutter bowing, particularly if the cutter length 
exceeds 30 Inches, is to provide ceiiter supports that 
press the center of the cutter against the roller. 
15 This solution, however, is unacceptable in that the 
center supports require frequent maintenance and add 
to the complexity of the apparatus, m addition, such 
inboard center supports reduce the effective area for 
forming product, and thus, increase the amount of lace 
(I.e., recycled masa returned to the dough mass 
supplied to the roller .gap) . Accordingly, there is a 
need m the art for an improved cutter assembly for a 
sheeter apparatus. 

SUMMARY OF THE INVENTION 
25 The present invention provides an apparatus for 

forming a sheet of material from a supply of the 
material, which may be. e.g.. dough, com masa. etc. 
The apparatus includes a support with a pair of 
rotatable rollers mounted thereon to define a gap 
30 therebetween. A mass of the material is fed into the 
gap and the rollers form the material into a sheet, 
the sheet adhering to one of the two rollers, a 
rotating cutter is secured adjacent the one roller and 
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is pressed thereagainst to cut out individual portions 
of the sheet. 

In one aspect of the present invention, the 
cutter includes an elongated member having opposite 
5 ends and a central portion, the latter having an 

exterior surface which is pressed against the roller. 
The opposite ends are joumalled in bearings against 
which a force is applied to press the central portion 
of the cutter against the roller. Each of the 

10 opposite ends are subjected to a bending moment which 
induces a camber in the cutter that provides a 
substantially uniform pressure across the interface of 
the cutter central portion and the roller surface. 
This arrangement prevents reduced cutting 

15 effectiveness at the center of the cutter. The 
bending moments preferably are produced by air 
cylinders disposed outward of the bearings, which 
cylinders apply an adjustable force opposite the force 
applied to the bearing housings. 

20 In another aspect of the present invention, the 

apparatus includes first and second rotatable rollers 
for sheeting the material, wherein the relative 
position of the rollers is automatically adjustable in 
response to variations in the roller gap caused by 

25 fluctuations in the rheology of the dough mass fed 

therein. In particular, one of the rollers preferably 
is mounted in a fixed position on the apparatus 
support and the other of the rollers is mounted so as 
to be movable toward and away from the one roller. 

30 The movable roller is secured to a frame member that 
is pivotally mounted on the support in scissor- like 
fashion with the roller disposed at one end of the 
frame and a drive device disposed at the opposite end 
of the frame. 
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The fluctuations in roller gap size are sensed by 
one or more, position indicators which detect movement 
of the roller caused by changes in the rheology of the 
dough mass. In response to the detected roller 
5 positions, a servo system continuously corrects the 

gap size via a drive device which adjusts the position 
of the one roller. The rollers are thus automatically 
aligned to within a very specific range, e.g., 0.0001 
inch. 

3_0 Other, features, benefits and advantages of the 
present invention will become apparent from the 
following description of preferred embodiments thereof 
taken in coiij unction with the accompanying drawings 
wherein:- . - 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1- is a side elevation view of an apparatus 
for. forming a sheet of material having a uniform 
thickness and cutting individxial portions of the 
material from the sheet according to the present 
20 invention; 

FIG, 2A is a front elevation view of a portion of 

the apparatus shown in FIG. 1 including one of the 
sheeting rollers and a cutter assembly; 

FIG- 2B is a force, diagram showing the forces 
25 applied to the cutter of the apparatus depicted in 
FIGS. 1 and 2A; 

FIG. 3 is a perspective view of the apparatus 
shown in FIG. 1 modified and with portions broken away 
for clarity; 

30 FIG. 4 is a perspective view of the upper portion 

of the apparatus shown in FIG- 3; 
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PIG. 5 is a perspective view cf the rear roller 
and adjustable frame of the apparatus shown in FIG. 4; 
and 

FIG. 6 is a perspective schematic view showing 
the mounting arrangement for the cutter in the 
apparatus shown in FIG. 5. 

DETAILED DESCRIPTIOIT OF PREFERRED EMBODIMENTS 
With reference to the FIGURES, an apparatus for 
forming a sheet of material having a uniform thickness 
and cutting individual portions of the material from 
the sheet is indicated generally by the reference 
numeral 10. The apparatus 10, referred. to herein as a 
Bheeter apparatus, may be used to sheet various 
materials, and although the apparatus is described 
below in preferred embodiments as sheeting dough 
products, e.g., corn-based raasa, it will be 
appreciated that such description is for exemplary 
sake only. 

The sheeter apparatus 10 includes a support 12 to 
20 which is secured a front frame member 14 that 

rotatably supports a front roller 16. and a rear frame 
member 18 that rotatably supports a rear roller 26. 
Front roller 16 is mounted on bearings 17 and rear 
roller 26 is mounted on bearings 27 to provide for 
25 smooth rotation. Front frame member 14 preferably is 
fixed to support 12 and, therefore, the position of 
front roller 16 is fixed with respect to support 12 as 
well. Rear frame member 18 includes a first upper end 
20 and a second lower end 22 and is secured to support 
12 so as to be adjustable with respect thereto. 
Specifically, frame member is is pivotally connected 
to support 12 at pivot point 24 and, together with 
frame member 14, forms a scissor- like mounting 
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arrangement for rollers 16 and 26, The rear frame 
member 18 also is disposed in a support assembly 13 
(which forms part of support 12) . 

Rear roller 25. is movable toward and away from 
5 front roller 16 to permit adjustment of the gap or nip 

28 defined between said rollers. It will, of course, 
be recognized that it is possible to vary the 
configuration of the roller frame members from that 
shown in FIG, 1, while still achieving the adjustable 

10 relative mounting of the rollers which forms part of 

the present invention. By adjusting the size of the 
gap 28, the thickness of the sheet produced by the 
rotating rollers 16, 26 may be precisely controlled* 
A mass of dough is fed from che dough hopper 30 into 

15 the gap 28 where it is forced between the rotating 
rollers 16, 26 and sheeted to a desired thickness. 
The so-formed dough sheet then adheres to front roller 
16 due to a differential speed between rollers 16 and 
26. The front roller 16 is rotatably driven by a 

20 drive 32 and rear roller 26 is rotatably driven by a 

drive 34 as is known in the art. The dough sheet then 
is engaged by a cutter 100 as will be described below. 

The rear frame member 18 is pivoted to support 12 
as noted above. The lower end 22 of frame member 18 

25 is engaged by a drive motor 36 via a gear system 3 8 so 
as to be movable in an adjustable fashion. More 
specifically, the position of rear roller 26 is 
adjusted relative front roller 16 by selectively 
driving the lower end 22 of frame 18, i.e., by moving 

30 end 22 to the left and right as indicated by arrow A 
in FIG. 1. Driving the end 22 of frame 18 in this 
manner causes the frame to pivot about connection 24 
in scissor-like fashion, with rear roller 26 moving 
toward or away from front roller 16 to adjust the size 
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of .roller gap 28. It is apparent that rear roller 26 
moves in a direction opposite to the . direction in 
which the lower end 22 of frame 18 is moved. 

FIGS. 3 and 5 show a sheeter apparatus as 
5 descriijed above; however, the rear frame member 18 
(FIG. 3) is modified and is driven at its middle 
portion as opposed to its lower end 22. it will be 
clear to persons skilled in the art that the rear 
frame member can be driven at various locations to 
10 effect the desired movement thereof. 

The rear frame member 18 is mounted on anti- 
friction bearings to facilitate smooth and easy 
movement of the frame about pivot axis 24 and along 
support assembly 13. Thus, friction-free adjustment 
15 of the frame 18 and rear roller 26 is achieved. In 
addition, the length of rear frame 18, i.e., the 
length of the scissor arm. can be selected to maximize 
the mechanical advantage afforded by same, thereby 
reducing the amount of force that must be exerted on 
20 lower frame end 22 by drive device 36. Further, the 
scissor mounting assembly contains fewer moving 'parts 
and is therefore less complicated and costly that the 
sliding mechanisms used in prior art dough sheeting 
apparatus . 

As discussed above, variations in the rheology of 
the dough mass can exert considerable pressure on the 
rollers and deflect the movable rear frame member 18, 
which results in the size of roller gap 28 fluctuating 
from the desired value. This produces product having 
an inconsistent and unacceptable thickness. 

The present invention provides for automatic and 
continuous monitoring and adjustment of the size of 
roller gap 28 so as to ensure uniform and consistent 
dough sheet (and thus product) thickness. A sensor 
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60, preferably in the form of one or more position 
indicators, is disposed as shown in FIG. 4 and detects 
the position of rear roller 26 by sensing the relative 
position of .the frame members 14 and 18, Sensor 60, 
5 which in a preferred embodiment is a linear gap 

indicator, feeds the detected positions of roller 26 
to a microprocessor in the control unit of a servo 
system (not shown) , which system compares the detected 
positions to previously stored values corresponding to 

10 the desired roller gap size. The servo system then 

controls the drive for rear frame 18 to move the rear 
roller 26 to the proper position, i.e., to the 
position at which the gap size resumes its desired 
value. Accordingly, the desired roller gap size, and 

15 thus the desired sheet thickness, are maintained 

without having to monitor or measure the thickness of 
the output dough sheet . 

A suitable software program coordinates the 
ftinctions of the sensor 60 and the servo motor drive- 

20 gear assembly 36, 38 for rear roller 26. In a 

preferred embodiment, the sampling time of the servo 
system is approximately 5 seconds, and the system is 
continuously active and responds to detected roll 
movements that are as small as 0.0001 inch. Moreover; 

25 tJae system permits adjustment of the rollers to within 

0,0001 inch. The servo system preferably is connected 
to a safety switch on the apparatus and will 
automatically open the rollers 16, 26 when the safety 
is activated. 

30 In a further aspect of the invention, the servo 

system may be used to accurately measure spreading 
forces created during sheeting of dough. This is done 
by developing a calibration curve for various servo 
motor rotation values corresponding to known forces 
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applied to the rollers. The servo motor readings 
needed to correct roller deflection during a sheeting 
operation are then compared to the previously obtained 
values to determine the forces generated during the 
5 operation. This feature permits the invention to be 
used as an analytical tool with respect to the 
analysis of the forces developed during a sheeting 
operation. 

The sheet of dough formed by the rollers adheres 

10 to front roller 16 due to the latter, being rotated at 
a greater rate than rear roller 26. A cutter assembly 
100 is positioned so as to abut against the surface of 
front roller 16 as seen in FIGS, l and 3, Cutter 
assembly 100 is shown more clearly in FIG. 2A (and 

15 FIG. 6) and includes an elongated cutter member 102 

having a central portion 104 which is pressed against 
the surface of front roller 16 over its length. As 
seen in FIGS. 1 and 6, the cutter assembly is mounted 
on brackets, i.e., pivoted cradle arms, 116 which are 

20 secured to support 12 so as to permit adjustment of 
the cutter member 102 relative front roller 16. in 
addition, a brush assembly 42 is mounted on a brush 
support 44 secured to support 12, which brush 42 
serves to clean the cutter during operation of the 

25 sheeter apparatus. 

The exterior surface 108 of the central portion 
104 of cutter member 102 is configured to cut out 
individual portions of the sheeted material from the 
sheet by pressing against the surface of front roller 

30 16 (which acts as an anvil for the cutter) . The 

particular configuration of the cutter surface 108 
(FIG, 6) depends on the desired shape and/or pattern 
of the final product. A stripper wire assembly 80 is 
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provided adjacent the front roller 16 to separate the 
cut-out portions as is known in the art. 

The elongated cutter member 102 has opposite ends 
106 a portion of which respectively is joumalled in 
5 bearing housings 110. to provide for smooth rotation of 
member 102. .As discussed above, a lift force is 
applied against bearing housings 110 in the direction 
toward front roller, 16 to press the central portion 
104 of cutter member 102 against roller 16- These 

10 forces preferably are applied in an adjustable manner 
by lift cylinders 112, which are in the form of 
adjustable air cylinders. 

A preferred embodiment includes cradle arms 116 
which are generally L- shaped and fixed to the 

15 apparatus with a pivot axis running parallel to the 
cutter member 102. One end of each cradle arm 116 
engages an end 106 of cutter 102 as shown in FIG, 6, 
A cable I14.-jengages the opposite end of each cradle 
arm 116 and connects same to the output of the lift 

20 cylinders 1 12^ The. lift cylinders 112 may be 

activated to pull cables 114 in the direction of the 
arrows in FIG. 6, which causes cradle arms 116 to 
pivot and exert ain upward force against the ends 106 
of cutter member 102. In this fashion, the cutter 

25 member 102 .may be adjustably pressed against the front 
roller 16. 

In order to prevent bowing and ineffective 
cutting of the dough sheet at the area near the center 
of portion 104 of cutter member 102, the present 
3 0 invention provides two force-generating members 120, 

Members 120 exert a force on ends 106 in an opposite 
direction to that applied to cradle aarms 116 by lift 
cylinders 112 which results in a bending moment being 
applied to. the ends 106. As seen in FIGS, 2A and 2B, 
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members 120 are disposed outward from the point at 
which the force from lift cylinders 112 is applied. 
This configuration results in a camber C being induced 
in the elongated cutter member 102 (FIG, 2B) . The 
5 force f applied by force-generating members 120 

typically will be relatively small compared with the 
force F applied by lift cylinders 112, This 
arrangement results in the central portion 104 of 
cutter member 102 assuming a cambered shape in the 

10 direction toward roller 16. In this manner, the 

elongated cutter member 102 exerts a uniform pressure 
against roller 16 over the entire interface 
therebetween. 

The force -generating members 120, designated as 

15 trim cylinders, preferably are in the form of air 
cylinders the output of which is adjustable. By 
adjusting the forces exerted on cutter member 102 by 
the trim cylinders 120 and lift cylinders 112 (i.e., 
by adjusting the air pressure therein) , the amount of 

20 camber induced in the cutter member 102 can be 

precisely controlled. This permits the pressure 
exerted by the cutter member 102 against roller 16 to 
be made uniform across the interface therebetween 
iinder many different circumstances and applications 

25 and, as such, results in consistently formed 
individual dough portions. 

The benefits of the induced- camber cutter 
assembly include increased area for cutting product 
portions due to the absence of the inboard cutter 

30 supports found in prior art apparatus, an overall 
simpler and more lightweight cutter design, and 
reduced overall cutter assembly maintenance. 

While the present invention and the embodiments 
presented herein have been set forth and described in 
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detail far the purposes of making a full and complete 
disclosure of the subject matter thereof, the 
disclosure herein presented is not intended to be 
limiting in any way with respect to the scope of this 
5 invention as the same is. set forth in the appended 

claims . 
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FIG. 6 



